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ABSTRACT 



Thrapeutic VnmM at glcosapcntaToic Acid 

rrti u»« of thm oMga-3 polyunaaturatad fatty acid 
•icosapentaanolc add or EPA, of niqn purity and 
prttfarably aubatantlally fra« of any ott«r 
poXyusMturairad fat:ty acld4. ia dlacloaed for waking up 
Mdlc^l praparatlcna or oaoipoaltioM for tha traat^nt of 
cachaxla and/or aalignant tu«our« in vaamala. TreatMnt 
with EPA ±m aXao uaafuX for inhibiting lipolytic activity 
of blologlcaily active lipolytic ag«nta prasant In body 
flulda and the activity of th« en»y»a 
guanldlnobenzoataa«« aa %#•!! aa for raduclng abnomiAl 
CAMP lavala in calla of adlposa tlssua in maiamals^ 
producad by lipolytic ar fat mobilising aubotances. 
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THERAPEUTIC USES OF EICOSAPENTAENOIC ACID 



10 



This invwtion relates to the omega-3 poly- 
unaeturated fatty acid 5,8. H. 1*. 17-elcosapentaenoic acid 
(heroin referred to shortly as EPA. which term Is to bo 
understood as Including also physiologically fxinctional 
derivatives thereof, e.g. salts or esters), and to use in 
medicine of this compound for providing an active 
therapeutic agent. EPA is known to occur naturally as 
one of the several fatty acid constituents of marina 
oils, commonly called "fish oil". 



BACKGROUND 



15 



20 



25 



The present invention has arisen out of experimental 
studies investigating a newly- identified biologically 
active substance having a high lipolytic activity which 
36 ^ms to be specifically associated with a range of 
malignant tumours, especially cachex; ^-inducing tumours, 
in animals and in humans. During the course of these 
studies, EPA was found to act as an effective antagonist 
or inhibitor of this so-called lipolytic factor; it was 
also found to be effective in depressing an abnormal 
elevated level of cyclic adenylic acid (cAMP) produced in 
adipose tissue cells (adipocytes) by this so-called 
lipolytic factor or by other known llpolytically active 

substances, as evidenced by in vitro experiments 

conducted using mouse adipose tissue cell preparations. 

30 SUMMARY OF THE INVENTIO N 

The present invention is based on the above findings 
and also on the further finding that administration of 
EPA on its own especially using material of high purity 
35 is effective in vivo in suppressing the symptoms of 
cachexia. particularly cancer cachexia, and/or in 
inhibiting or reducing tumour growth whereby it can 
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provide a useful active therapeutic agent for treatiaent 
Of these conditions. These effects, it is believed, are 
related at least in part to in vivo activity peculiar to 
BFA in inhibiting the above-mentioned newly- identified 

5 lipolytic factor and in reducing abnormal elevated cAMP 
levels in adipose tissue cells produced by this or by 
other lipolytic agents. They may also be related to 
inhibition of proteolytic activity which has been noted 
in respect of skeletal muscle in some instances of tumour 
10 growth. It Is, lA fact, now thought that the 
antlcachectlc effect and anti^-umour effect are probably 
linked in that the former prevents or reduces the 
production of lipolytic metabolites required by the 
tumours concerned and this in turn results in an 

15 increased rate of tumour cell death. 

It has also been found that EPA can have an 
Inhibitory effect on guanidlnobenzoate se which, it Is 
believed, may promote an affect of EPA In reducing 
20 Invasive and metastatic activities of malignant tumour 
cells. 



a 

a 



Thus, according to one aspect of the present 
invention, 5, 8, 11, 14, 17-elcosapentaenoic acid or 
25 physiologically functional derivative thereof, e.g. 

salt or ester, herein collectively designated EPA and 
preferably of at least 75% purity, is used to make a 
medical preparation or medicament for the treatment of 
cachexia in mammals - 



30 



35 



Also, according to the invention, EPA as specified 
above and of at least 75% purity is used to make a 
medical preparation or medicament for the treatment of 
malignant tumours in mammals. 

Also, according to the invention, EPA as specified 
above is used to make a medical preparation or medicament 
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for therapeutic treatment to reduce abnonttai cAMP levels 
In cells of adipose tissue In nusmials prcxluced by a 
lipolytic or fat mobilising substance present in body 
fluids or the circulatory system. 

The invention also comprises the use of EPA as 
specified above for the manufacture of s medical 
preparation or medicament for therapeutic treatment to 
inhibit lipolytic activity of biologically active 
lipolytic agents present in body fluids in m a mm als and /or 
act±vlty of the ctfixyme guanidlnobenzoatase associated 
with tumour cells and cells capable of migration in 
mammals* 

The invention also comprises the use of EPA as 
specified for therapeutic treatment as herein disclosed. 

In carrying out the Invention, in general an 
effective ant i -cachectic and/or antitumour amount of the 
EPA« or an effective amount of EPA for reducing an 
abnormal elevated level of cAMP in adipose tissue cells 
produced by a lipolytic or fat mobilising substance 
present in the body fluids or circulatory system of a 
mammal to be treated, will be made up as a pharmaceutical 
formulation ready for administration in any suitable 
manner, for example orally, parenteral ly (including 
subcutaneously, intramuscularly and Intx a venous ly ) , or 
topically. Such formulations may be presented in unit 
dosage form and may comprise a pharmaceutical 
composition, prepared by any of the methods well known in 
the art of pharmacy, in which the active EPA component is 
in intimate association or admixture with at least one 
other ingredient providing a compatible pharmaceutical ly 
acceptable carrier, diluent or excipient. Alternatively, 
such formulations may comprise a protective envelope of 
compatible or relatively inert pharmaceutlcally 
acceptable material within which is contained the active 
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EPA component In the form of concentrated or pure EPA 
without assocletion or adalxture with any other 
ingredients • 

5 Formulations of the present invention suitable for 

oral adolnistratlon may be presented as discrete units 
such as capsules, cachets, tablets or lozenges, each 
containing a predetermined amount of the active EPA 
component, with capsules being a preferred type of 
10 formulation for providing the noat effective means of 
oral delivery* For parcmteral administration the 
formulations may comprise sterile liquid preparations of 
a predetermined amount of the active BPA component 
contained in sealed ampoules ready for use. 

15 

Suitable dosage levels of the EPA, at least when 
used as an antlcachectic or anti tumour therapeutic agent, 
will generally be in excess of 100-lOCOmg per kilogram of 
body weight. 

20 

In a further alternative definition the invention, 
from one aspect, may also be expressed as providing a 
composition for inhibiting lipolytic activity of 
biologically active lipolytic agents present: irx body 

25 fXuids in aaemmals and/or for inhibiting the enzyme 
guandlnobenzoatase associated with tximour cells and with 
cells capable migration in mammals, characterised in 
that the composition comprises an effective inhibiting 
amount of EPA (as herein defined) together with a 

30 compatible phavmaceutically acceptable material or 



Preferably, especially for antitumour applications 
but also for antlcachectic applications, the EPA used for 
35 making the medical preparations, medicaments or 
compositions in accordance with the invention should be 
of at least about 80% purity and should contain no more 



2052577 



than Blnlmal or phamacouticaXIy iMignlf icant wounts of 
any other polyunsaturated fatty acids. A purity of about 
or more than 90% is recommended with the highest 
comaercifa^ly available grade (about 95% purity), which la 
substantially free of any othur polyunsaturated fatty 
acids, being the most preferred material* 

Although EPA of high purity readily oxidises and is 
an inherently unstable compound under normal ambient 
conditions in the presence of air such that it usually 
requires to be stored out of sunlight at a low 
temperature under an atmosphere of nitrogen, difficulties 
in handling can be mlnimiajed by observing precautionary 
measures well known in the art. it will normally be 
protected from contact with air and sunlight in the 
pharmaceutical formulations into which it is made up for 
therapeutic use and such formulations may be kept stored 
at low temperatures until required for use. 

By way of further background explanation <ind 
description of the invention, illustrative examples are 
hereinafter presented of investigations made and results 
obtained in the development of the Invention, from which 
the skilled person in the art will more readily be able 
to appi:eciate the nature thereof and to put the invention 
into practical effect. 



BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings. 



FIGURES 1 and 2 are diagrams showing the affect of EPA on 
lipolytic activity associated with MAC16 tumour extracts; 

FIGURE 3 is d diagram showing the effect of EPA on 
proteolytic activity associated with MAC16 tumour 
extracts; 
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FIGURE 4 la a b«r chart: dlagraa showirm tY%m affect of EPA 
on tha activity of aavaral dlffarant lipolytic agents; 

FIGURB 5 ia a similar bar chart diagram showing the 
5 effect of BPA on the level of cAMP in fat cells or 
adipocytes during incubation with the different lipolytic 
agents referred to in FIGURE 4; 

FIGURB 6 is a diagram showing the inhibition effect of 
10 BPA on guanldlnobenzoatase; 

FIGURE 7 is a diagram showing the effect of oral dosing 
with SPA on the gro%rth of MAC16 adenocarcinoma in female 
NMRI mice; 

15 

FIGURB 8 is a slxnllar diagram showing the effect of oral 
dosing with EPA on body Might of female NMRI mice 
bearing the MAGI 6 tumour; 

20 FIGURES 9 and 10 are further diagrams similar to FIGURES 
7 and 8 showing additional comparative results; and 

FIGURES llA and IIB and FIGURES 12A and 12B are also 
further diagrams similar to FIGURES 7 and 8 illustrating 
25 the results of additional in vitro experiments. 

MORE DETAILED DESCRIPTION 

In some preliminary experiments using mice, evidence 
30 was first obtained suggesting that EPA could inhibit the 
growth in vivo of at least two different tumours, 
designated MAC16 and MAC13 respectively, belonging to an 
established series (MAC) of chemically induced, 
transplantable colon adenocarcinomas (see for example 
35 Cowen et al (1980), JNCI, 64, 675-681), and could 
reduce the weight loss or cachexia associated with the 
MAC16 tianour. The MAC16 tumour is a cachexia- inducing 
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tumour associated with high leveis ot lipolytic activity 
and also with proteolytic activity, and it Is generally 
resistant to antltuawur aoents that Interfere with cell 
production; the MAC13 Is (at least In mice) a non- 
5 cachexia inducing colon adenocarcinoma (albeit extracts 
thereof do show a certain level of lipolytic activity). 
Subsequent studies in vivo with the MAC15 tumour further 
indicated that the reduction in weight loss and 
inhibition of the apparently related tumour-associated 
10 lipolytic activity referred to above, as well as the 
tumour growth Inhibition, was a dose related effect. 
However, the antlcachectlc effect of BPA has been found, 
somewhat surprisingly, to exceed the antl tumour effect. 

During the course of continuing investigations of 
the previously mentioned newly identified so-called 
lipolytic factor. derived from the above-mentioned 
tumours, a series of in vitro experiments wes conducted 
to screen a range of various compounds. Including EPA. 
20 for possible activity as inhibitors or antagonists to the 
lipolytic factor. tn general, in these experiments the 
compounds to be tested were added to extracts from MAC16 
tumours and incubated with freshly prepared adipocytes 
from mouse epldidymel adipose tissue for 2 hrs. The 
25 lipolytic activity, or reduction thereof. was then 
determined by measuring the glycerol release using an 
enzyme assay that results In a production of NAD 
(nicotinamide adenine dlnucleotide ) from the reduced form 
NADH. the amount of NAD corresponding to the amount of 
30 glycerol present. The NAD was measured spectrophoto- 
metrically as a decrease in absorption at 340nm. 

More specific details of the experimental procedures 
in these initial inhibition studies are summarised below: 

1. Preparation of extracts from MAC16 t umours. 

MAC16 tumours from NMRI mice that had lost up to one 
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third of thalr original body Mighty trera hono- 
genlsad in ICraba*Ringar buffer at a concantrotion of 
0.2g/ail. Tha honoganata waa than cantrifugad and 
tha supamatant usad for inhibition atudiaa. 

5 

2* Preparation of adipocytes 

Fat pads vara removed from 2 mica for tha assay of 
each batch of 10 samplaa* X ml of collaganasa 
solution in Kraba buffer (2 mg/al) was added to tha 
10 fat pads froa 1 mouaa which ware than finely chopped 

prior to incubation for 2 hr at 37 *C. After 2 hr 
tha adipocytes ware pooled, washed three times in 
Kreba buffer, and then counted to obtain a 
concentration of 1.5 - 2*0 x 10^ adipocytes per ml. 

15 

3. The experiment was sat up as follows. 



lOOpl tumour extract 1 ml fat calls 
Compound to be screened 1 ml fat cells 
20 lOOpl tumour and compound ♦ I ml fat cells 

Each compound was tested at Increasing 
concentrations and all samples were prepared and 
processed in duplicate, 
25 The samples were gassed for 2 mln with 95% 5% 

CO2 mixture, lalxed and Incubated for 2 hr at 37 *C. 
After 2 hr, 0*5 ml from each sample was than assayed 
for glycerol content. 



30 These experiments confirmed that EPA at a sufficient 

dosage has a strong Inhibitory effect on the lipolytic 
activity of the lipolytic factor in the tumour extracts, 
as Illustrated for example by FIGURE 1 of the 
accompanying drawings. This diagram shows the results 

35 obtained using EPA in one set of the above experiments 
and it also clearly indicates the dcse dependence nature 
of the effect. In FIGURE 2, the same results are 
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presanted as a Dixon plot. Lipolytic activity 
expressed as luw^l glycerol released from the murine 
epldldymal adipocytes per mg protein per hr. Results are 
expressed as nean ^ S.B.M and the niuaber of experiments 
5 performed was 3 to 4. 

Similar tests on a range of compounds » Including 
other related polyunsaturated fatty acids, failed to 
Indicate any significant Inhibition of this llpolyt:lc 

10 factor In the tumour extracts by gamma- llnolenlc acid, 
octadocatetraenolc acid, trans- 3-hexenolc acid, trans 2- 
hexenolc acid, cls-3-hMen*l-ol» 3-octenolc acid, 
llnolelc acid, elcosatrlenolc acid, arachldonlc acid, 
palmltolelo acld» nicotinic acid, adenosine or inoslne. 

15 As will hereinafter appear, docoaahexaenolc acid al-o 
appears no^ be act as an Inhibitor of the activity of 
this tumour lipid mobilising agent or lipolytic factor. 

In addition. In similar experiments wherein extracts 
20 of ^4AC16 tumours %#ere Inoibated with mouse diaphragm, EPA 
was found to Inhibit the proteolytic activity, as shown 
for example In FIGURE 3 In which the results of typical 
experiments are again presentcHl as a Dixon plot. In this 
diagram, proteolytic activity of the tumour extrncts Is 
25 expressed In terms of nmolea total amino acid released 
per gram diaphragm per mg protein per 2hr and are 
corrected for spontaneous asd,no acid release. Results 
are expressed as mean ^ S.B«M and the number of 
experiments performed was 3 to 4. 

30 

In a further series of similar experiincuits^ EPA was 
found to act as an effective inhibitor not only of the 
lipolytic factor from the tumour extracts referred to 
above, but also of some other substeuices that are known 
35 to function as biologically active lipolytic agents. 
These included ACTH (the lipase activating adreno- 
corticotropic hormone) and Salbutamol, the effects being 
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lllutttrated in FIGURE 4 of ttie accompanying drawings 
which is a bar char^ diagram showing the relative levels 
of lipolytic activity detected under comparable 
conditions for the various test samples enumerated. 

In the course of these latter experiments, tests 
tfere also carried out to measure (by known techniques) 
the level of cyclic adenylic acid (cAMP) in the fat cells 
or adipocytes during the period of xncxibation with the 
various lipolytic agentrs, both in the presence of and 
without the presence of BPA. The results, after a 10 
minute incubation period , are presented in the bar chart 
diagram of FIGUHE 5 of the accompanying drawings which 
should be compared with FIGURE 4* The results in FIGURE 
5 are expressed as the Mean ± S.E.M of 3 tc 4 
experiments* It will be seen that each of the three 
specific lipolytic agents tested, when present on its own 
and lipolytically most active, gives rise to an abnormal 
elevated level of cAMP in the cells, but this elevated 
level is depressed in the presence of EPA. This suggests 
than normally, like many hormones, these lipolytic agents 
bind to specific receptor sites on the membrane of the 
fat cells or adipocytes concerned and act to bring about 
a modification of the intracellular level of cAMP which 
is known to act as a so-called secondaxry hormone ^.hat 
regulal:es the activity of enzyme systems wi'thin the ''--ell. 
The indical:ions are that the EPA interferes with and 
inhibits this effect, acting specifically somewhere in 
the adenylate cyclase cascade to inhibit the production 
of cAMP in response to lipolytic stimuli, perhaps by 
itself binding to and blocking the receptor sites 
involved* Again, this property been found to be 

unique to EPA and is not shown by other polyunsaturated 
fatty acids. 

In addition, as illustrated by the Dixon plot of 
results shown in FIGURE 6, EPA has been found to be a 
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highly effactive inhibitor of the enzyme guanidino- 
benzoatase which is a trypsin-like enzyme associated with 
tumour cells and cells capable of migration and which, it 
has been suggested, may play a role in tumour metastasis* 
5 In deriving the results shown in FIGURE 6, enzyma 
activity was determined by the release of the fluorogenlc 
product methyl umbelliferone from 4-'methylumbellif eryl-p- 
guanidlnobenzoate by 1^1 of NMRI mouse s^rum. The 
inhibitor was added to the enzyme together with the 
10 substrata and the decrease of fluorescence at 446n>ti was 
determined. In this property EPA is again also unique in 
that Lc appears to be the only fatty acid capable of 
effectively inhibiting guanldinobenzoatase. 



15 In continuing in vivo experiments, it was found, 

surprisingly, that EPA of high purity administered on its 
own is significantly more affective as a therapeutic 
agent, particularly as an anti tumour agent, than had been 
anticipated and also it appears to have a very low 

20 toxicity. Tests were first carried out to compare the 
effects of oral dosing of 95% pure EPA in the form of the 
triglyceride ester (obtained from Peninsula Laboratories, 
Merseyside, United Kingdom) with the effects of similar 
dosing of the aaega-6 polyxinsaturated fatty acid llnoleic 

25 acid using mica bearing the MAC16 colon adenocarcinoma. 
The dosa level was 5g kg~^, and no toxicity or othar 
adverse effects were noted. The results, as illustr-ted 
in FIGURE 7, showed EPA at this dose level to produce an 
extensive growth delay. In obtaining tnase results, the 

30 mice (20g weight) were dosed orally with either iOOpl 
(pure) EPA/day/mouse (A), lOOyl llnoleic acld/da-'/raouse 
(B) or (as a control) lOO^il 0.9% saline/day /moLT,r^ (C). 
The exx>eriment was initiated 14 days after T:u*';our 
transplantation when the tumours became palpable ( average 

35 initial tumour volume - 176+23 mm^). Tumour volumes were 
measured daily and recorded as a percentage of the tumour 
volume prior to oral dosing. Results are expressed as 
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The effect at thmmm fatty acids on host body wAlght 
Is shown by ths rssults llXustratsd In FIGURS 8, A^aXn 
5 nlcs <20g) wsrs dossd orally with slthsr lOOp (purs) 
EPA/dsy/mouss (A), lOOyl llnolslc scld/day/aouss (B) or 
lOOpl 0.9% sal Ins/day /mouas (C). Trsataisnt was Inltlotsd 
14 days aftsr t\i»our transplantation whan wslght loss 
bscams apparent (avsrags wslght loss 5%)* In this cass« 

10 body weights wsrs oMssursd dally and recorded as a 
percentage ot the body %#elght prior to oral dosing, the 
results again being expressed as the eean ♦ S.B.M. There 
was no significant difference in food and water Intake. 
As will be seen, the results show EPA also effectively 

15 blocked the c ac h e ct ic effect of the tumour whereas 
llnolelc acid at an e<iulvalent dose level had an 
enhancing effect and Increased might loss. 

In further similar experleents, of which the results 
20 are &rc«fn x:* FICUrt T 9 and 10, the effect of dosing with 
pure EPA was also ^.oepared with the effect of llnolelc 
acid and with that of * . coi ahe-:atinolc aci d (pux chased 
from Sigma Chemical Co., Poole, O.K ), herein referred to 
shortly as OKA* 

25 

FIGURES 9 and 10 shows the results of experiments in 
which again mice (20g) %#ere used ar't dosed orally with 
either lOOyl (pure) EPA/day/mouse (A), lOOyl llnolelc 
acid/day/mouse (B), lOOpl 0.9% saline/ day /mouse (C) or 
30 lOOpl DHA/day/mouse (O). 

Again, the experiment of which the results are shorn 
In FIGURE 9 was Initiated 14 days after tumour 
transplantation whc?tn the tiimours became palpable (average 
35 initial tumour voIum - 9D*12«m^)- Tumour volumes were 
measured dally and re -corded as a percentage of the «:umour 
volume prior to oral dosing. Results are expressed as 
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the mean ± S.E.M. 

The effect: on hosi: body weight from the treatment 
relating to FIGURE 9 Is shown in. FIGURE 10. The 
5 treatment was also Initiated 14 days after tumour 
transplantation when weight loss became apparent ( average 
weight loss 7%). Body weights were measured dally and 
recorded as a percentage of the body weight prior to oral 
dosing. Rp.sults are expressed a.i "fihe mean + S.E.M. 
10 There was no significant difference In food and water 
Intake . 

The results presented In these FIGURES 9 and 10 
dem*:.riStrate clearly that only EPA possesses antl tumour 

15 and antlcachectic activity. In contrast, the relat:Gd 
omega-S polyunsaturated fatt> acid DHA, which is also a 
major constituent of fish oil (18.7%) and which differs 
from EPA only in the presence of two extra carbon atoms 
and another double bond, was totally devoid of any 

20 antitumour or antlcachectic activity^ when administered 
or Ally at the sas^e dose as EPi. (5g kg"^). Moreover, 
while EPA was non- toxic at this dose level, nHA showed 
marked signs of toxicity, as evidenced by an increased 
weight loss compared vith the control, and the 

25 experiments had to be terminated after only a few oral 
doses. It has also been ascertained that admiristratlon 
of EPA significantly reduces the level of arachldonlc 
acid (ARA) which appears in the blood plasma of animals 
bearing the MAC16 tumour. A similar effect has also been 

30 found with administration of DHA, but since only EPA 
exerts antitumour and antlcachectic activity against the 
MAC16 tumour, this indicates that reductions in tumour 
ARA, leading perhaps to an inhibition of prostaglandin 
synthesis, at least in themselves are not of prime 

35 importance for either activlty- 



Apart from DHA, it is also significant that the use 
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of ganmA-llnolenlc acid (GLA) was found to be Ineffective 
in showing any antic ^m r or anticachactlc activity when 
tested in similar i ^^iments with mice bearing the KAC16 
tumour* 

5 

The effect of using EM mixed with other 
polyunaaturar3d tatty aclda was further Investigated in 
another set of experiments of which the results are 
illustrated in FIGURES llA and IIB and FIGURES 12A and 

xo 12B. In this case EPA of 80% purity (from Scotia 
Pharmaceuticals Ltd,, Guildford, United Kingdom) was 
used, and the experiments were performed on fcwtale NMR 
mice (209 weight average) again bearing the MAC16 colon 
adanocarcinof<^«i and commencing to tv^hibit weight loss. 

2^5 Administration of the fatty acids waff carried out by 
gavage and the general procedure wa« similar to that of 
the experiments previously described « 

FXGURES 11 A ani xlB reape;3tlvs,iy show the effect on 
20 tumour growth and on host bo«ay weicjht of dosing with 30% 
pure EPA (E> at a dotage of 2.5g Kg*^ (VSpi/day), with 
30% EPA diluted with other fatty acids to 57% purity and 
administered ( 75Ml/day> at the aaise concentration of SPA 
as the dO% pure material (F>, end with water (C) as a 
25 control , The 57% KPA was obtained by diluting with a 
mixture of docosohexaanoic acid (OKA), palmltoleic acid, 
oleic acid, stearic acid and palmitic acid. The 
materials were sealed under nitrogen and were free of 
antioxidants . 

30 

It is seen that the grcwth of the HAC16 tttmour in 
the animals treated with the H0\ £PK (E) had two dis*:inct 
phases (KIG. IIA), n'^m^ly a 5it4tionary phase where tumour 
growth uas almost completely suppressed and an 
35 exponential phase where tusrour growth continued at a ratrd 
similar to that in the non- treated control anim«il3 (C). 
This antitiunour activity appeazod to be priiiiarily duo to 
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an increase in the tuntour cell Ices factor during the 
stationery phese. When, however, the 80% EPA v«s diluted 
with the other fatty acids it was found to be more toxic 
and without apparent antitumour activity (F). FIGURE IIB 
5 shows clearly the anticachectic activity of the pure EPA. 
This anticachectic activity was in fact retained to some 
extent when using the 57% puru material, but the higher 
toxicity o£ ^hls impure material presented a problem for 
continuous treatment. 

10 ^ . 

FIGURES 12A and 12B Illustrate the results obtained 

in further experiments similar to those described in 
relation to FIGURES llA and IIB except that in addition 
to dosing with 80% pure EPA (2.0g Kg"!) (curve E), some 
iS of the animals were dosed (1.9g Kg"!) with linolelo acid 
(76.7% with 21.6% oleic acid) alone (curve G) and others 
were dosed with EPA (80%) in combination with linoleic 
acid (2.5g Kg-1) (curve H). As shown in FIG. 12A, the 
linoleic acid alone (G) was again found to increase 
20 4 t loss (as curve B In FIGS. 8 and 10). although the 
mixture of EPA and linoleic add (H) was still effective 
in preventing or reducing weight loss. On the other 
hand, in relation -o tumour growth (FIG. 12B), whilst 
lir oleic acid alone (G) appeared to stimulate growth in 
25 contrast to the reduction or suppression obtalnfKi with 
80% EPA alone (B), the mixture of EPA and linolt-lc acid 
(H) was virtually without significant effect and growth 
was similar to that of the untreated control (C). Again, 
there was no significant difference in food or water 
30 intake between the different groups of animals in these 
exper iment:s - 

These results further confirm that in respect of 
such antitumour and antirachectic effects as have been 
35 round, not only is EPA of high purity, at least 75-80% 
pure and substantially free of any other polv - nsatured 
fatty acids i especially DHA), even more offlcacious. 
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par-ticularly in respect: of antitumour actrivltry but also 
In some cases in respecl: of an1:±cachQC'ti.c activity, and 
Is less toxic than anticipated* Overall, EPA appears to 
have special properties not shared by the other poly- 
5 unsaturated fatty acids. 

Thus, the inhibiting or antagonistic effects found 
for EPA against lipolytic agents that ara known to be 
physiologically active and often associated with a 

10 condition of cachexia and also with tumour growth, such 
as the newly- identified lipolytic factor produced by 
MAC16 adenocarcinoma tumours, have demonstrated an 
unexpected high potential for high purity EPA as a 
valuable therapeutic agent, especially in the treatment 

15 of cachexia and/or tumours in mammals, paorticularly as 
such newly- identified lipolytic factor is now known to be 
associated with many other tumours including, it is 
believed, many if not most human tumours. 

20 Although there have been some previous reports 

Indicating an antitumour activity of compositions 
containing certain polyunsaturated fatty acids including 
EPA, hitherto it has generally been believed that it has 
been the total fatty acid content that has been 

25 important, especially the total omega-3 polyunsaturated 
fatty ^cids including docosahexaenoic acid in the case of 
fish oils, and there has been no clear recognition of the 
specific nature of the effect of EPA, its anticachectic 
activity per se , and the desirability or importance of 

30 using this material for therapeutic purposes in a high 
state of purity without other polyunsaturated fatty 
acids. In particular, in many cases results obtained in 
vitro with impure preparations and in the presence of 
other polyunsaturated fatty acids have not been 

35 reproducible in vivo especially with tumours that tend ro 
be generally resistant to antiproliferative agents » 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCL.JSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. Use of 5,8, 11, 14, 17-eicosapent:aenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for the treatment of 
cachexia in mammals. 

2. Use of EPA as claimed in Claim 1 wherein an 
effective ant i-- cachectic amount of the EPA of at least 
75% purity is incorporated in the medical preparation or 
medicament which is made up as a pharmaceutical 
formula-tion in unit dosage form, 

3. Use of 5,8, 11, 14, 17-eicosapentacnoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for therapeutic 
treatment to reduce abnormal cAMP levels in cells of 
adipose tissue in mammals produced by lipolytic or fat 
mobilising substances in body fluids thereof. 

4. Use of EPA as claimed in Claim 3 wherein an amount 
of the EPA of at least 75% purit;y that is effective to 
reduce said abnormal elevated level of cAMP in adipose 
tissue cells of the maiiunal to be treated is incorporated 
in the medical preparation or medicament which is made up 
as a pharmaceutical formulation in unit dosage foirm. 

5. Use of 5, 3, 11, 14, 17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for therapeutic 
treatment to inhibit abnormal lipolytic activity in 
mammals produced by biologically active lipolytic agents 
present in body fluids thereof. 
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6. Use of EPA as claimed in Claim 5 wherein an 
offectrive lipolytic agent Inhibiting amount of the EPA of 
at least 75% purity is incorporated in the medical 
preparation or medicament which is made up as a 
pharmaceutical formulation in unit dosage form. 

7. Use of 5, 8, 11, 14, 17-eicosapentaenoic acid or a 
physiologically funct:ional derivativ.ii thereof ^herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for therapeutic 
treatment of mammals to inhibit tumour metastasis. 

8. Use of EPA a3 claimed in Claim 7 wherein an 
effective guanidinobenzoatase inhibiting amount of the 
EPA of at least 75% purity is incorporated in the medical 
preparation or medicament which is made up as a 
pharmaceutical formulation in unit dosage form. 

9. Use of EPA as claimed in any one of Claims 1 to 8, 
wherein the EPA is of at least 80% purity, 

10. Use of EPA as claimed y.n any one of Claims 1 to 8, 
wherein the EPA is of at least 90% purity. 

11. Use of EPA as claimed in any one of Claims 1 to 8 
wherein the EPA is about 95% pure. 

12. Use of EPA as claimed in any one of Claims 1 to 8 
wherein the EPA is substantially free of any other poly- 
unsaturated fatty acldrj- 

13. A method of inhibiting the enzyme guanidino- 
benzoatase and tumour metastasis in mammals which 
comprises administering to a host in need of such 
inhibirion an effective guanidinobenzoatase inhibiting 
amount of 5, 8, 11 , 14, L7-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 



collectively designated EPA). 
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14. A method of inhibiting biologically active lipolytic 
agents producing abnormal lipolytic activity in raaimnals 
which comprises administering to a host in need of such 
Inhibition an effective lipolytic agent inhibiting amount 
of 5, 8, 11, 14, 17-eicosapentaenoic acid or a physiologic- 
ally functional derivative thereof (herein collectively 
designated EPA). 

15. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof ( herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for the treatment of 
malignant tiimours in mammals, chai. Mterised in that said 
EPA is of at l^east 80% purity. 

16. Use of EPA as claimed in Claim 15 wherein ths EPA is 
of at least 90% purity. 

17. use of EPA as claimed in Claim 15 wherein the EPA is 
about 95% pure. 

18. Use of 5,8,H,14,17-elcosapentaenolG acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the manufacture of a 
medical preparation or medicament for the treatment of 
malignant tumours in mammals, characterised in that said 
EPA is substantially free of any other polyunsaturated 
fatty acids. 

19. A pharmaceutical formulation comprising a medical 
preparation or medicament manufactured using HPA of high 
purity in accordance with any one of Claims 15 to 18. 
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20 • Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for the treatment of cachexia in wammals, 

21* Use of EPA as claimed in Calim 20 wherein an 
' effective anti-cachectic amount of the EPA of at least 75% 
purity is incorporated in the medical preparation or 
medicament which is made up as a pharmaceutical formulation 
in unit dosage form. 



22. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for therapeutic treatment to reduce abnormal 
CAMP levels in cells of adipose tissue in mammals produced 
by lipolytic or fat mobilising substances in body fluids 
thereof. 



23. Use of EPA as claimed in Claim 3 wherein an amount of 
the EPA of at least 75% purity that is effective to reduce 
said abnormal elevated level of cAMP in adipose tissue 
cells of the mammal to be treated is incorporated in the 
medical preparation or medicament which is made up as a 
pharmaceutical formulation in unit dosage form. 

24 • Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for therapeutic treatment to inhibit abnormal 
lipolytic activity in mammals produced by biologically 
active lipolytic agents present in body fluids thereof* 
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25. Use of EPA as claimed in Claim 24 wherein an 
effective lipolytic agent inhibiting amount of the EPA of 
at least 75% purity is incorporated in the medical 
prr.paration or medicament which is made up as a 
pharmaceutical formulation in unit dosage form- 

26. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for therapeutic treatment of mammals to inhibit 
tumour metastasis. 

27. Use of EPA as claimed in Claim 26 wherein an 
effective guanidinobenzoatase inhibiting ai^ount of the EPA 
of at least 75% purity is incorporated in the medical 
preparation or medicament which is made up as a 
pharmaceutical formulation in unit dosage form. 

28. Use of EPA as claimed in any one of Claims 20, 21, 
22, 23, 24, 25, 26, or 27. wherein the EPA is of at least 
80% purity • 

29. Use of EPA ao claimed in any one of Claims 20, 21, 
22, 23, 24, 25, 26 or 27, wherein the EPA is of at least 
90% purity* 

30. use of EPA as claimed in any one of Claims 20, 21, 
22, 23, 24, 25, 26 or 27, wherein the EPA is about 95% pure 

31. Use of EPA as claimed in any one of Claims 20, 21, 
22, 23, 24, 25, 26 or 27, wherein the EPA is substantially 
free of any other polyunsaturated fatty acids. 
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32. use of 5,8, 11,14, 17-eicosapentaenoic: acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for the treatment of malignant tumours in 
nammals, characterised in that said EPA is of at least 80% 
purity, 

33. use of EPA as claimed in Claim 32 wherein the EPA is 
of at least 90% purity • 

34. Use of EPA as claimed in Claim 32 wherein the EPA is 
about 95% pure- 

35. Use of 5,8,li,i4,17-eicosapentaenoic,.acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) in a medical preparation or 
medicament for the treatment of malignant tumours in 
mammals, characterised in that said EPA is substantially 
free of any other polyunsaturated fatty acids. 

36. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the treatment of cachexia 
in mammals. 

37. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for therapeutic treatment to 
reduce abnormal cAMP levels in cells of adipose tissue in 
mammals produced by lipolytic or fat mobilising substances 
in body fluids thereof. 



2052577 



38. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for therapeutic treatment to 
inhibit abnormal lipolytic activity in mammals produced by 
biologically active lipolytic agents present in body fluids 
thereof. 

39. Use of 5,8,11, 14, 17-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for therapeutic treatment of 
mammals to inhibit tumour metastasis. 

40. Use of 5,8,11, 14, X7-eicosapentaenoic acid or a 
physiologically functional derivative thereof (herein 
collectively designated EPA) for the treatiPent of malignant 
tumours in mammals, characterised in that said EPA is of at 
least 80% purity. 

41. Use of EPA .^s claimed in Claim 40 wherein the EPA is 
of at least 90% purity. 

42. Use of EPA as claimed in Claim 40 wherein the EPA is 
about 95% pure. 

43. Use of 5,8,11,14,17-eicosapentaenoic acid or a 
physiolocally functional derivative thereof (herein 
collectively designated EPA) for the treatment of malignant 
tumours in mammals, characterised in that said EPA is 
substantially free of any other polyunsaturated fatty acids. 
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FIG.11A. 
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